. Gas decomposition products of EC/DEC/LiPF 6 1 M (a) and EC/DEC/LiPF 6 1 M containing 1 % of amorphous carbon nanoparticles (b) identified by GC-EI/MS after γ-irradiation at 17 and 19 kGy respectively. The presence of acetone and ethanol may be attributed to the washing of ampoules used for irradiation and not to irradiation. The presence of Si(F) 2 (CH 3 ) 2 can be attributed to a reaction between LiPF 6 and the chromatographic column. The same decomposition products are detected with and without the nanoparticles.
Gas decomposition product
Number attributed in the main text Retention time (min) Figure S1. Gas phase chromatogram obtained after γ-irradiation at a dose of 17 kGy of EC/DEC/LiPF 6 1 M identified by GC-EI/MS. Except Ar and CO 2 , the identified species are numbered. The corresponding assignments are given in Table 1 in the main text and in Table S1 . Figure S2 . Evolution of the main decomposition products formed in the gas phase and measured by μ-GC after γ-irradiation of EC/DEC/LiPF 6 1 M as a function of the dose. Table S3 .
The F-1s spectrum of the surface of non-irradiated nanoparticles exhibits two major peaks at 687.0  0.3 and 688.0  0.3 eV that are assigned to Li x PO y F z /Li x PF y (salt residues) and the LiPF 6 salt, respectively ( Figure S4 ). 2 The analysis of pure LiPF 6 salt (reference) confirms the attribution of contribution at 688.0  0.3 eV to LiPF 6 chemical environment. Li x PO y F z /Li x PF y species are due to degradation of the salt after the overnight vacuum treatment used for drying and/or during XPS measurements, in the presence of carbon nanoparticles. It is worth pointing out that the degradation of the salt was already reported, and that LiPF 6 was shown not to be stable under the high vacuum conditions used to remove the electrolyte from the anode. 3 The authors then suggested that LiPF x should be rather used instead of LiPF 6 , even if it is also due to reduction processes and can be formed upon irradiation. 3, 4 The additional peaks identified on the F-1s spectrum at 685.3  0.3 and 689.7  0.3 eV are respectively attributed to LiF formation 5 and to SiO x F y species due to the reaction between fluorinated compounds and the silica walls of the ampoules used for irradiation. 4 All these compounds can be formed upon vacuum and are therefore not specific of irradiation. As a quantitative analysis of XPS spectra performed on nanoparticles is very difficult, these spectra are not very informative. Table S4 . Raw electrochemical impedance spectroscopy fitted data of carbon nanoparticles, not irradiated and irradiated in EC/DEC/ 1M LiPF 6 electrolyte at a total dose of 106 kGy measured in symmetrical cell (2 times the same electrode).
The simulation is based on the following equivalent circuit, which is simply two of the circuits diagrammed in the text placed in series (to model the symmetric cell):
The relation between C, Q and R is the following:
Briefly, electrochemical impedance spectroscopy (EIS) measures the response of an electrochemical cell to a low amplitude sinusoidal perturbation as a function of frequency. This response is measured thanks to the phase shift of the current and voltage, as well as thanks to their amplitudes in the frequency domain. It is used to investigate the dynamics of the charges present in the volume of interfacial regions. The analysis of the data is based on the use of an Equivalent Electrical Circuit (EEC) containing elements such a resistance, capacitance and inductance to model the different interfaces. symmetry. The D2 band, a disordered graphitic lattice mode with E 2g symmetry, is observed as a shoulder on the G band. The D3 band corresponds to amorphous carbon. The D4 band corresponds to disordered graphitic lattice mode with A 1g symmetry. It can also correspond to impurities. 1 The Raman spectra clearly indicate that carbon in nanoparticles is poorly organized and that the thermal treatment at 400°C has no effect on the organization of the material. Figure S7 . TEM images of the carbon nanoparticles before irradiation.
